Transforming growth factor-beta-induced inhibition of T cell function. Susceptibility difference in T cells of various phenotypes and functions and its relevance to immunosuppression in the tumor-bearing state.
The present study investigates the nature of humoral component(s) generated in tumor-bearing hosts to induce immune dysfunction of T cells. Cell-free ascitic fluid and culture supernatant (SN) were obtained from the ascites and cultures allowing MH134 hepatoma cells to grow. These ascites and SN samples were tested for their abilities to influence the generation of CTL responses to TNP and alloantigens. The generation of the anti-TNP CTL responses that require self H-2-restricted CD4+ Th cells was markedly suppressed by addition of the ascites or SN under conditions in which these samples did not inhibit anti-allo CTL responses capable of using alternate pathways of allo-restricted CD4+ and CD8+ Th. The activation of CD8+ CTL precursors and CTL activity were also resistant to the ascites or SN. The ascites- or SN-induced suppressive effect to which CD4+ Th were most susceptible was found to be mediated by transforming growth factor-beta (TGF-beta) activity, because: 1) the TGF-beta activity was detected in the MH134 ascites and culture SN; 2) the suppression of CD4+ Th function required for anti-TNP CTL responses was almost completely prevented by addition of anti-TGF-beta antibody to cultures and; 3) rTGF-beta also induced similar patterns of immunosuppression to those observed by ascites or SN. These results indicate that TGF-beta produced by tumor cells induces deleterious effects on T cell, especially on the CD4+ Th subset, and provide an explanation for the molecular mechanism underlying the previously observed CD4+ Th-selective suppression in the tumor-bearing state.